Although human exposure to arsenic is sought to be caused mainly through arsenic contaminated underground drinking water, the use of this water for irrigation enhances the possibility of arsenic uptake into crop plants. Rice is the staple food grain all over Bangladesh. As such arsenic content in straw, grain and husk of rice is especially important since paddy fields are extensively irrigated with underground water having high level of arsenic concentration. On the contrary, straw and husk are widely used as cattle feed. arsenic gets deposited into cattle body through rice straw and husk as well as from drinking water which in turn finds route into human body. Arsenic intake in human body from rice and cattle could be potential in addition to that from drinking water. Therefore, a hypothesis has been put forward elucidating the possible food chain pathways through which arsenic may enter into human body.
are taking arsenic contaminated food and water and as manifested by reports -arsenic is getting deposited into their bodies (Bruce et al., 2003; Shariatpanahi and Anderson, 1984; Thornton and Webb, 1979) .
Another important aspect of the present study is the extent and severity of arsenic poisoning in human body through these crop plants, directly or indirectly. We tried to trace food chain pathways of natural ecosystem through which arsenic may enter into human body so that we can asses the potentiality of these pathways in exposing human to arsenic. It is quite difficult to investigate all the arsenic transferring food chain pathways of natural ecosystem even in small scale. So in this paper, we focused mainly on the extent and severity of arsenic poisoning in human body through "Plant (rice)-Animal (cattle)-Man" food chain pathway.
Materials and Methods

Soil Preparation
Pot experiments were conducted in a glasshouse at Bangladesh Rice Research Institute (BRRI). Soil, collected from BRRI farm at a depth of 0-15cm, were sun dried for 7 days and then the massive aggregates were broken down by gentle crushing with hammer. The unwanted materials viz. dry roots, grasses, stones were removed from the bulk soil. Then the soil was mixed thoroughly, crushed and sieved with 2 mm sieve. Sample from this initial soil was collected into a plastic bottle for physico-chemical analysis.
Pot Preparation
Five kilogram soil was taken in six liter plastic pots which were used to avoid leaching and to protect absorption of water soluble arsenic from the soil. Before taking the soils into them, all plastic pots were washed by tap water and sun dried. There were altogether 30 pots comprising ten arsenic treatments with three replications for each. The pots were arranged following the factorial Randomized Complete Block Design (RCBD).
Arsenic Treatment
The arsenic concentration in agricultural soil of arsenic affected areas of Bangladesh is between 20 and 90 mg kg -1 (Ullah, 1998) . Therefore, arsenic was mixed thoroughly with the soil at the rate of 0 (control), 10, 20, 30, 40, 50, 60, 70, 80 and 90 mg As kg -1 soil. After application of arsenic as aqueous solution of sodium arsenate, the spiked soils were left for two days without irrigation. Before transplantation each pot was irrigated by 4.5 L of water having an arsenic concentration of 0.01 mg l -1 .
Intercultural Operation and Fertilizer Application
The pots were placed on a plane cemented table. The overall temperature in the glasshouse ranged from 22.4 to 33.9ºC, relative humidity from 59.9 to 83.7%, average evaporation from 3.8 to 6.0 mm, sunshine from 3.4 to 7.8 h/day. BRRI dhan26 (Rice) was used as test 
Physico-chemical Properties of Initial Soil
The physico-chemical properties of initial soil were measured to determine its fertility and behavior since the toxicity limit and mobility of arsenic are function of the physicochemical properties of soil such as particle size, texture, soil reaction, mineral nutrient content etc. In sandy soil, arsenic is more mobile and bio-available than that of clayey soil.
The availability of the arsenic in soils is affected by changes in pH. In general there is an increase in arsenic toxicity effects on plants, as the soil become acidic, particularly at pH below 5. However, the uptake of arsenic by plants may be increased on higher pH soil (Campbell et al., 1985) . Phosphate has been reported to displace arsenic from soil (Peryea, 1991). Heavy additions of P to arsenic polluted soils have been reported to displace approximately 77% of total arsenic in the soil. Therefore, it is relevant to know about these soil properties to evaluate the influence of arsenic on its accumulation in rice as well as on soil properties. The results of the physico-chemical properties of initial soil have been presented in Table 1 and 2.
Physical Properties: Physical properties of soil such as distribution of particle size, textural classes, moisture content were determined and are presented in Table 1 . The soil was Siltyclay-loam (Sand 12.30%, Silt 53.00% and Clay 34.70%) and blackish in color. The moisture content of the soil was 16.04%.
Chemical Properties: Chemical properties of soil such as pH, organic carbon, organic matter, total nitrogen, total phosphorus, total potassium, total iron, total arsenic, available phosphorus and available iron were determined and the results are presented in Table 2 . The initial soil was acidic (pH 5.27) in nature. The background arsenic of the experimental soil was 3.25 mg kg -1 . The soil was rich in iron with available iron of 48.02 mg kg -1 . Organic carbon and organic matter was about 0.77 and 1.32%, respectively. Total nutrients such as nitrogen, phosphorus and potassium in soils were not sufficient (0.25, 0.02 and 0.12%, respectively). Fertilizers of these nutrients elements were applied to reduce their deficiency.
Available phosphorus was about 6.15% in the soil.
Collection of Field Samples
Rice (Oryza sativa L.) samples (1 kg) of two varieties (BRRI dhan28 and BRRI hybrid dhan1) were collected from a severely arsenic affected area of Bangladesh with three replications. Soil samples (1 kg) were also collected from 2m 2 areas and 10-15 cm depth of the selected plots using soil auger. Samples were collected during harvest and sun dried immediately after collection, tagged properly, air tied in polyethylene bags and kept in room temperature for farther laboratory analysis.
Chemical Analysis for Arsenic
The plant samples (straw, grain and husk) were digested with concentrated nitric acid and perchloric acid. 0.5 g of the sample was taken into a dry clean digestion tube and 5 ml of 65% nitric acid was added. The mixture was allowed to stand over night under fume shade.
In the following day, the digestion tubes were placed on a heating block and the temperature was raised to 60ºC. After heating for about 1 h, the tubes were allowed to cool and 2 ml of concentrated perchloric acid was added. Again, the tubes were heated at 160ºC. Heating was stopped when the dense white fumes of perchloric acid occurred. The digests were cooled, diluted in 25 ml distilled deionized water and filtered into plastic bottles through filter paper (Whatman, No.1). Total arsenic was determined by hydride generation atomic absorption spectrophotometer (HG-AAS) using matrix-malched standards (Welsch et al., 1990 ). All glassware and plastic bottles were previously washed by distilled deionized water and dried.
All instruments were calibrated using matrix-malched standards. 
Statistical Analysis
Duncan's Multiple Range Test (DMRT) was computed at 5% level to see the significant differences among the treatments and Pearson correlation was estimated by SPSS 10.0 for windows.
Results and Discussion
To investigate the potential of "plant-human" food chain pathway in arsenic poisoning of human body, we determined the arsenic concentration in tissues of rice. A hypothesis may also demonstrated from it reflecting the possibility of arsenic poisoning of human body through different food chain pathways, especially the "Plant-Animal-Man", on the basis of data of "plant-human" food chain pathway. In the first phase of this experiment, rice was cultivated in artificially spiked soil with deferent levels of arsenic in a glasshouse and the results were compared with that of field data.
Arsenic Concentration in Rice Tissues
Glasshouse study Both the fresh and dried rice straw has been used widely as fodder for cattle in arsenic affected areas like Bangladesh and west Bengal, India. Therefore, arsenic concentrations were measured in rice straw at both panicle initiation (PI) stage and maturity stage (after harvest). Results imply that soil arsenic concentrations influenced its contents in straw of both stages. In straw of PI stage, the highest arsenic content was 20.6±0.52 mg kg -1 dry weight at 60 mg of As kg -1 soil treatment. In 70 and 80 mg of As kg -1 soil treatments, arsenic contents were less than that of in 60 mg of As kg -1 soil treatment, possibly, because of reduced translocation of arsenic as well as other nutrients resulted from severe toxicity of this metal to rice plant (Table 3 ).
In straw of mature stage (after harvest), arsenic content followed the same order of magnitude as in straw of PI stage ( Figure 2 ). However, the highest straw arsenic content 
Field Study
To get real scenario of arsenic concentrations in rice tissues, we also did a field level investigation. Rice samples were collected directly form the field and measured the concentrations of arsenic in rice tissues. arsenic concentrations in husk and grain of field samples were higher than that of glasshouse samples at the almost same soil arsenic concentration. This may be because the phosphate concentration in glasshouse soil was higher than that of field soil (Table 2) be from drinking water but also from beef and mutton through "Plant-Animal-Man" and some other food chain pathways ( Figure 1 ). All studies suggest that the possible health risk of human being from arsenic toxicity through "Plant-Animal-Man" food chain pathway
should not be ignored. Moreover, when the arsenic contaminated straw is burned as fuel, arsenic may pollute the air as arsenic oxides and inhaled by man.
Arsenic Transfer through Food Chain
The pattern of arsenic accumulation and its transfer from one trophic level to another is important. In the present article, we discussed this aspect by some previous data and the results were incorporated with our proposed hypothesis. in tilapia fish (Oreochromis mossambicus) and found that the highest ninety-fifth percentile of potential health risk for inorganic arsenic ranged from 7.36×10 -4 to 1.12×10 -3 for the subsistence fishers of Blackfoot disease area of Taiwan. Thus, it is evident that not only "soil-water-human" but also "plant-human" and "plant-animal-human" may be other potential food chain pathways of arsenic accumulation in human body, though arsenic contaminated drinking water is the major and direct source. Adequate emphasis should be given on this matter. To figure out the fact regarding arsenic poisoning in human body through these food chain pathways, intensive investigation on a complete food chain is needed, which is our future interest. 247.14 * 10 mg of As kg -1 soil was spiked to the initial soil of glasshouse experiment. ** After the rice harvest, available phosphate in the soil was 9.27 mg kg -1 . 
